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Fish powder is a by-product of fish processing and represents a cheap source of high quality 54 nutrients that can be utilised in the human diet, this is mainly due to high levels of essential amino 55 acids and polyunsaturated fatty acids especially eicosapentaenoic acid (EPA) and docosahexaenoic 56 acid (DHA) (Oliveira, Lourengo, Sousa, Joele, & Ribeiro, 2015; Stevanato et al., 2010) . Fish protein 57 has the potential to have beneficial health effects such as manipulation of obesity, hypertension 58 and cardiovascular disease in human beings (Kadam & Prabhasankar, 2010) . Fish powder is also a 59 good source of various vitamins (A, D, B6 and B12) and minerals (iron, zinc, iodine, selenium, 60 potassium and sodium) (Anbudhasan, Asvini, Surendraraj, Ramasamy, & Sivakumar, 2014) . 
Fish powder preparation

80
The fish was de-scaled, beheaded, eviscerated and washed with potable water. The dressed fish 81 material was cooked by boiling in water for 10 min. The cooked fish was deskinned and deboned 82 manually before drying in a cabinet dryer (Moffat, E32M, Christchurch, New Zealand) at 45 ºC for 83 16 h. The dried fish muscle was used to produce a powder in a domestic mixer (Fig.1) and sieved 84 to pass through the appropriate 0.5 mm mesh screen (Majumdar & Ratankumar Singh, 2014) . 85 Dried powder was put in a sealed polythene bag and stored at (-20 °C ) temperature until required. samples (20 g) were put into a resealable polythene bag and frozen at -18 °C until required. Prior 107 to analysis, the pasta was defrosted for 10 min at room temperature.
108
Five pasta formulations were prepared in the ratios (semolina/ fish powder) of 100:0; 90 The energy valve was calculated using the formula described by Merrill & Watt (1973 Pasta strands (20 g) were cut into equal lengths of 40 mm and cooked in 300 mL of boiling water.
123
During cooking the optimal cooking time was evaluated by taking a sample strand of pasta every which the core completely disappeared was taken as the optimal cooking time.
127
Additionally, 10 g of pasta were cooked in 600mL of boiling water at optimal cooking time,
128
rinsed with 100 mL of cold water, strained for 30 s to determine the cooking loss and swelling 129 index of the pasta samples. The samples were made in triplicate (Foschia, Peressini, Sensidoni, 
The water absorption index was determined as 
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Effect of fish powder inclusion on cooking loss, swelling index and water absorption index of
The cooking quality of pasta is an important feature and is assessed using optimal cooking time, shrimp meat.
224
The optimum cooking time decreased with the addition of fish powder to pasta samples 225 (Table 2 ). The reduction in cooking time was due to a lower water absorption (98.91 % for control 226 and 87.84 % to 74.11 % for pasta enriched fish powder) and higher cooking loss reported that pasta containing shrimp meat had minimal or longer cooking time than the control 231 pasta (Ramya et al., 2015; Kadam & Prabhasankar, 2012; Devi et al., 2013) .
232
The swelling index of pasta samples are reported in Table 2 The colour parameter of pasta is an important factor responsible for consumer acceptance 269 (Petitot et al., 2010) . Table 3 those of control. This difference may be due to the higher concentration of surimi powder used.
291
The ∆E values was also determined to evaluate the colour differences between the control Table   308 4. There was a significant increase in firmness when the amount of fish powder was increased (P < extensibility of pasta increased significantly (P < 0.05) as the levels of fish powder increased (Table   323 4). This may be attributed to the higher amount of polypeptide chain associated with higher 324 protein content, which increases the ability of proteins to form an insoluble network. This 
M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT
Nutricious pasta was produced by adding fish powder to semolina.
Replacing semolina with fish powder showed high protein contents of pasta.
Optimal cooking time, swelling index and water absorption index were affected by inclusion of fish powder.
Addition of fish powder increases firmness and tensile strength of pasta.
